Marrow stromal cell transplantation after traumatic brain injury promotes cellular proliferation within the brain.
This study was designed to investigate the effects of intracerebral as well as intravenous administration of bone marrow stromal cells (MSCs) on endogenous cellular proliferation after traumatic brain injury (TBI). Two experimental groups of Wistar rats were studied. One group received MSCs intracerebrally, and the other group received MSCs intravenously after injury by controlled cortical impact. MSCs were harvested from the bone marrow of male Wistar rats. For the intracerebral study, 24 male rats were divided into three groups (eight rats per group): rats injected with MSCs (1 x 10(6)) intracerebrally 1 day after TBI; 2) rats injected with phosphate-buffered saline intracerebrally 1 day after TBI; and 3) sham group not subjected to injury and not administered treatment. For the intravenous study, 10 female Wistar rats were injected 1 day after TBI with either MSCs (2 x 10(6)) (n = 5) or phosphate-buffered saline (n = 5) via the tail vein. Neurological function of the rats was evaluated with modified neurological severity scores and rotarod motor test. All rats were injected with bromodeoxyuridine intraperitoneally, to label the newly generating cells. Rats were killed 15 days after TBI, and coronal brain sections were stained immunohistochemically with diaminobenzidine to identify newly generating bromodeoxyuridine-positive cells. To study the differentiation of newly generating cells into neurons, sections were also double-stained for neuronal markers (Tuj1, doublecortin, NeuN) with fluorescein isothiocyanate. The data demonstrate that newly generating cells were mainly present in the subventricular zone, hippocampal formation, and boundary zone of contusion of both treated and control animals. Intracerebral MSC treatment significantly increased the progenitor cell proliferation in the subventricular zone and boundary zone compared with the controls, whereas intravenous MSC treatment enhanced this endogenous proliferation in subventricular zone, hippocampus, and boundary zone. In both groups, some of the new cells revealed positive staining for neuronal markers. A statistically significant functional improvement was observed in both the intracerebrally as well as intravenously treated groups. Intracerebral and intravenous MSC administration promotes endogenous cellular proliferation after TBI in rats. This may contribute to the functional improvement observed in these rats.